What will it take to advance from current empirical models of earthquake initiation and fault slip to a full physics-based understanding of rupture processes? The most important requirements include knowledge of absolute stress levels on the fault during an earthquake, how stresses recover afterward to prepare for the next event, how one earthquake promotes or inhibits another, and how material properties of a particular fault affect its propensity to fail catastrophically rather than creep.
Immediately after a large earthquake, an opportunity exists to fill these knowledge gaps. For a few years after a major earthquake, the fault is observably changing and a deep borehole can capture measurable signals to address the key questions.
The Need for Boreholes Through Active Faults
Earthquakes occur when rising local stress overcomes the fault's frictional strength. A large earthquake occurs, rather than a small one, when strength is pervasively low or stress accumulation is high over a large region of the fault. However, the strengths of faults and their time and slip dependences are generally unknown, especially for large displacements and high slip velocity. Current laboratory evidence suggests that friction could drop dramatically during an earthquake, but actual fault friction levels of a large earthquake have never been measured. Rapid temperature and direct stress measurements in a borehole can measure this friction.
After a fault slips, local strain is released and the final fault strength may be low due to dynamic frictional processes. In the long intervals between earthquakes, fault strength recovers slowly. However, recent work has shown that observable proxies for fault strength, such as seismic velocity, ground deformation, permeability, and aftershock rate, all change quickly after an earthquake [Brenguier et al., 2008; Kitagawa et al., 2002] . Scientists can use boreholes to capture these transients and thus better identify the physical processes controlling strength on a fault.
Additionally, recent studies show that fluids, mineralogy, and deformational structures all play important roles in fault behavior. Specific combinations of these material properties lead faults to episodic slip (earthquakes) as opposed to gradual creep [Dixon and Moore, 2007] . Clarifying the controlling physical and chemical conditions of faults can only be done by sampling and instrumenting faults that have ruptured in large earthquakes. During healing following an earthquake, new surface area generated by fracturing is attacked by rapid chemical reactions that can destroy the record of slip, so making observations soon after an earthquake is important.
Current data suggest that up to 80% of all earthquakes are triggered by another earthquake, and therefore earthquake triggering provides a general window into earthquake initiation [Marsan and Lengliné, 2008] . A quickly drilled borehole can record the stresses and interactions of aftershocks. Illuminating triggering mechanisms is an important step toward earthquake prediction.
Key Borehole Measurements: Temperature, Stress, and Strain
Temperature profiles across the fault are the most direct way to quantify coseismic friction [e.g., Tanaka et al., 2006; Kano et al., 2006] . Because most frictional resistance is dissipated as heat, any temperature increase on the fault at the time of the earthquake is potentially interpretable as a cumulative measure of frictional heat generated during slip [Lachenbruch and Sass, 1980] . To obtain the largest and most unambiguous signal possible, these measurements must be recorded soon after earthquake slip, and at depths where shear stress is sufficiently large to generate an observable temperature anomaly (0.2°C; see Figures 1a and 1b) .
Advection of frictionally generated heat by fluid flow following an earthquake must also be considered when interpreting downhole temperature data . Fulton et al. [2010] illustrated that temperatures across a fault zone should not be markedly affected by fluid flow driven away from the fault by locally elevated pore pressure (e.g., due to thermal pressurization or shear compaction). Repeated measurements are also important to monitor the evolution of thermal anomalies with time and to separate drilling-induced anomalies from frictional heating signals.
Another way to quantify fault strength is to measure absolute stress directly. Determining the stress profile during rapid response fault zone drilling, including the orientations and magnitudes of three-dimensional stresses, may reveal how stress changes are induced by fault rupture. Borehole studies can provide information about vertical stress by downhole density logging, about minimum horizontal stress by extended leak-off test and hydraulic fracturing, about maximum horizontal stress by breakout width analyses [Zoback et al., 2003] , and about three-dimensional stress by anelastic strain recovery (ASR) tests on core samples [Lin et al., 2006] . Some of the clearest evidence for frictional dissipation at faults is seen in analyses of fine-scale structures of core samples. For instance, the presence of any melt rock (pseudo tachylyte) is an immediate indicator of high frictional heating early in the slip process. Depending on the melt composition and permeability of the host rock, low friction during slip may be inferred later in the earthquake once melt has lubricated the surface. Geometric structures can also be used to assess the dynamic fluidization of the gouge and thus its likely rheology. If pseudotachylyte or fluidization structures are found, follow-up laboratory experiments can help determine the rheology of the melt or granular flow. Grain-size distribution and fracture density also contain key information about dissipation. The energy absorbed in fracturing and surface creation is energy not dissipated by any other means, like friction. Thus, observing structures in the core and borehole wall provides insight into frictional behavior and localization processes that ultimately control the effective stress. Fault zone mineralogy changes rapidly during the healing process, so one must make core observations as quickly as possible.
Seismometers and strainmeters for recording aftershocks and afterslip are important components of the program needed to characterize the postseismic activity. The low noise conditions of boreholes enable much better resolution for recording small seismic and strain signals.
Prior Drilling Projects
Drilling projects following the 1995 M w 6.9 earthquake in Kobe, Japan, and the 1999 M w 7.6 earthquake in Chi-Chi, Taiwan, pioneered rapid drilling as an approach to earthquake physics that provides some important and tantalizing results.
The Nojima Fault Zone Probe following the Kobe earthquake demonstrated that the friction on the fault was lower than had been previously expected Tsukahara et al., 2001; Yamamoto and Yabe, 2001] .
The Taiwan Chelungpu Fault Drilling Project following the Chi-Chi earthquake built on the technical and scientific experience of Nojima in an effort to constrain the friction on the fault in different ways. A shallow borehole captured the first temperature measurement at 300-meter depth 15 months after the earthquake and inferred a coefficient of friction of at most 0.1 [Tanaka et al., 2006] . Later, measurements in a deep hole were made at 1.1 kilometers, and once again, a low coefficient of friction was inferred .
Although measurements taken in the San Andreas Fault Observatory at Depth ( SAFOD) borehole that crosses the San Andreas Fault are not designed to constrain the amount of heat generated from a particular large earthquake, the lack of a heat flow anomaly in the borehole and surrounding area is also consistent with low frictional resistance during slip averaged over long periods of time [Williams et al., 2006] . All of these projects were able to place only upper bounds on the coefficient of friction because of depth and time
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Eos volume 91 number 27 6 JulY 2010 limitations (Figure 1c) . By contrast, a faster, deeper hole could directly measure the absolute value of friction.
The Nojima project also captured the recovery of the fault. Repeat injection experiments indicate at least a 50% permeability decrease in the fault zone over the 3 years following the earthquake [Kitagawa et al., 2002] . These data suggest that chemical and mechanical processes were rapidly changing the fracture networks in the fault, and therefore these poorly understood processes were likely changing the strength.
The Taiwan project also provided constraints on fluid properties of fault zones. Microstructures in the core include grain injections that imply that the fault gouge flowed during an earthquake [Otsuki et al., 2005] . Using a pair of boreholes to perform cross-hole experiments, hydrogeological tests constrained the damage zone permeability even closer to the fault than was possible in the Nojima case and thus provided a constraint on fluid flow during earthquakes [Doan et al., 2006] .
Planning for the Next Earthquake
These past projects highlight what needs to happen next. Deeper and faster measurements are necessary to obtain the desired temperature data and to observe the healing process of the fault. Following the devastating 2008 Wenchuan, China, earthquake, the Wenchuan Fault Scientific Drilling Program is coming closest to the targeted specification, with the start of drilling within 6 months after the earthquake. However, no project has yet reached the scientifically required target of drilling deep enough to measure a low coefficient of friction directly (Figure 1) .
On land, earthquakes with at least 1 meter of surface slip typically happen every 2-3 years in accessible areas with sufficient infrastructure (Figure 2 acknowledging the wide range of sites that may be encountered and the scientific issues to be addressed [Brodsky et al., 2009 ] (see http:// www .pmc .ucsc .edu/ ~rapid/). The group also recommended that international agencies embark on several specific preparatory activities and scientists compile necessary information on regional faults and extant boreholes, so that a drilling project can be quickly initiated to observe the valuable ephemeral properties of a large earthquake. Republic, Germany, Greece, Holland, India, and Japan. Attendees were from the fields of space, laboratory, and fusion plasma physics, astrophysics, and applied mathematics.
Special focus was placed on nonlinear waves and turbulence in the terrestrial environment as well as in the interstellar medium from observational, laboratory, and theoretical perspectives. Discussions covered temperature anisotropies and related instabilities, the properties and origin of the so-called dissipation range, and various coherent structures of electromagnetic as well as electrostatic nature. Reconnection and shocks were also topics of discussion, as were properties of magnetospheric whistler and chorus waves. Examples and analysis techniques for superdiffusion and subdiffusion were identified. On this last topic, a good exchange of ideas and results occurred between a water wave expert and a plasma expert, with the rest of the audience listening intently.
The workshop was sponsored by the International Union of Radio Science, the American Physical Society Division of Plasma Physics, and University of California, San Diego. The results will be published in the joint AGU/ European Geosciences Union journal Nonlinear Processes in Geophysics.
The format of NWW workshops is different from most scientific meetings and workshops. All speakers get an equal amount of time for their talks (graduate students may opt for half time), and thus there are no "principal speakers." Audience members may interrupt the speaker with questions of clarification or physics at any time during the talks (session chairs must cut off overly lengthy questions if they occur). All attendees must give a talk. The number of attendees is kept small (fewer than 35) to allow for adequate discussion and interaction. Attendance is by invitation only. Currently active and leading experts on topics are chosen so that the level of discussion will remain high. Finally, the workshops are kept flexible enough that authors can change the topic of their talks during the meeting to present results more along the mainstream of the workshop; this was done by both speakers on superdiffusion and subdiffusion.
This unusual format started out as an experiment in 1994. The location of the workshop has been moved around to allow local graduate students to attend. Previous workshops have been held in Kyoto, Japan (1994) , Cologne, Germany (1997 ), Carlsbad, California (1999 , Tromsø, Norway (2001) , Mumbai, India (2003) , Fukuoka, Japan (2006) , and Beaulieu-sur-Mer, France (2008) . The eight workshops have worked out so well that a ninth is planned. Along the way, it has been discovered that the mix of participants from different disciplines is crucial for the successful dissemination of ideas and techniques. It is also obvious that the attendees must be friendly and communicative for substantial cross-fertilization to take place. All ideas are open for presentation and discussion.
Portions of the writing of this meeting report were done at the Jet Propulsion Laboratory, California Institute of Technology, under contract with NASA.
-BrucE tsurutani, Jet Propulsion Laboratory, Cali- This workshop will bring university-based mathematicians and physicists together with scientists from operational climate modeling centers to discuss new insights and the mathematical basis for tropical multiscale processes and the consequences of such insights for the simulation of these processes in fully complex global climate models.
volume 91 number 27 6 JulY 2010 This is an exciting period of change for AGU, and I am honored to be your president at this pivotal time in our history.
I know that many of you have followed our journey of change over the past 2 years, beginning with the strategic planning process and culminating with a historic leadership conference held in early June of this year.
As a result of this process of change and growth, we have a new strategic vision and plan that will guide the development of AGU programs and member services. I am particularly excited about the four outcome-oriented goals for the next 3-5 years. These are:
Scientific Leadership and Collaboration: AGU is a leader, collaborator, and sought-out partner for scientific innovation, rigor, and interdisciplinary focus on global issues; Science and Society: AGU engages members, shapes policy, and informs society about the excitement of Earth and space science and its role in developing solutions for the sustainability of the planet; Talent Pool: AGU is a diverse and inclusive organization that uses its position to build the global talent pool in Earth and space science; and Organizational Excellence: As a scientific society, AGU operates within a new business model that is sustainable, transparent, and inclusive in ways that are responsive to members and stakeholders.
We have a new governance structure that will help us reach these goals. The reformulated AGU Council, which represents the broad spectrum of AGU members, will guide our science policy; the new AGU Board of Directors will focus on good governance and best business practices in running AGU.
Over the next 2 years, we will build on AGU's traditional strengths of promoting excellence in Earth and space science. At the same time, we will develop new initiatives consistent with our strategic plan. We are committed to producing publications and meetings of the highest professional standards, to being more responsive to our members, and to expanding our outreach efforts to connect better with societal needs on many critical science-based issues.
The new executive director, Christine McEntee, joins AGU at the end of August. She will contribute her talent, energy, and experience to advancing our science and its relevance. AGU volunteer leaders and staff look forward to working in partnership with her to make the new AGU a more satisfying and rewarding experience for our members.
I want to extend my warmest thanks to the many AGU volunteers who have given generously of their time and expertise these past 2 years to make AGU such an outstanding organization. (See "2008-2010 AGU Officers and Committee Members," this page.) To those of you just getting started as AGU volunteers, I say, "Welcome!" We look forward to hearing your ideas about how we can make AGU even better.
Here's to the new AGU! Applications will be accepted until the position is filled.
The University of Washington is an affirmative action, equal opportunity employer.
For more information and application procedures, see http:// research . uwb . edu / jaffegroup.
Grant-Funded Postdoctoral Research Position.
A grant-funded postdoctoral research position in the Chemistry Department is available starting Fall 2010 for experimental work in atmospheric chemistry. The position will entail a joint project between Professor Karena McKinney at Amherst College and Professor Scot Martin at Harvard University to investigate the emission and chemistry of biogenic volatile organic compounds (BVOCs) using a newly acquired time-of-flight Proton Transfer Reaction Mass Spectrometer (PTR-TOF-MS). This benefited position is for one year and is renewable for a second year. Renewal beyond two years is subject to the availability of funds.
Minimum qualifications: Candidates should hold or expect a Ph.D. in atmospheric chemistry or a related field and possess a strong technical background in environmental chamber or field experiments. Previous experience with mass spectrometric methods (PTR-MS, API-MS, CIMS, AMS) is preferred.
A review of applications will begin immediately and continue until the position is filled.
For position details and to apply online, please visit our web site at https:// jobs . amherst . edu.
Amherst College is an equal opportunity employer and encourages women, persons of color, and persons with disabilities to apply. The College is committed to enriching its educational experience and its culture through the diversity of its faculty, administration, and staff. Job Duties: This position is located in the CIMSS Satellite Sounding Operational Area. The principle duty will be developing methods to apply remote sensing atmospheric sounding information to improve high impact weather studies such as mesoscale severe storm and hurricane forecasts from high spatial and temporal resolution radiances or sounding products. CIMSS is developing algorithms for extracting high temporal and spatial resolution atmospheric temperature and moisture information from the next generation of Geostationary Operational Environmental Satellite (GOES-R).
The candidate will work with and support the GOES-R algorithm working group team (AWG) members in the application of GOES-R moisture information in a community regional forecast model (AWG) the Weather Research and Forecasting (WRF) model. Temperature and moisture products from existing SEVIRI, MODIS, AIRS and IASI data will be used to develop and maintain methodology and software for high impact weather studies. The candidate will be expected to write professional journal articles, assist in proposal preparation and make technical presentations at national and international scientific meetings.
Benefits: Based on 100% employment: 22 days of annual paid vacation, health insurance, and sick leave.
Salary: $50,000/+, depending on experience. GEST is a Cooperative Agreement between the University of Maryland, Baltimore County (UMBC) and the NASA Goddard Space Flight Center (GSFC) to collaborate in research programs in the Earth, Information, and Instrumentation sciences. GEST is a Consortium whose members include UMBC, Hampton University, Howard University, and Caelum Research Corporation. Positions will generally be located either at GSFC or at the offices of one of the consortium members. More than one candidate may be chosen for some positions. All candidates must have degrees in an appropriate physical discipline and a demonstrated research record in accordance with the specific qualifications listed for the following position: 610-107-372: Research Activity-GEOS Atmospheric Model Development.
A post-doctoral Research Associate position is available through the University of Maryland, Baltimore County Goddard Earth Sciences and Technology (GEST) Center. It is expected that the Eos volume 91 number 27 6 JulY 2010 successful candidate will be posted to the NASA Goddard Space Flight Center.
We seek a Research Associate to work on research and development of the physics components of the global atmospheric general circulation model (AGCM) that forms the heart of the Goddard Earth Observing System (GEOS) model developed in the Global Modeling and Assimilation Office at NASA Goddard Space Flight Center. The position involves development of the physics parameterizations for the GEOS AGCM, in particular for moist processes and for the representation of clouds and precipitation. The successful applicant will also help develop corresponding algorithms needed for the associated GEOS Data Assimilation System (DAS). The applicant should have experience in such development within global models and with the use of satellite data to formulate, calibrate, and validate the parameterizations. Based in the Global Modeling and Assimilation Office (GMAO) at NASA GSFC, this position will contribute to an exciting collaboration on model development that GMAO is undertaking with Goddard's Laboratory for Atmospheres and the broader research community. The successful applicant will be expected to assume a leadership role, taking responsibility for parts of this collaborative research.
Requirements-The position requires a Ph.D. Atmospheric Sciences, or related field. The successful candidate will have experience in developing parameterizations for AGCMs, in coding and running global atmospheric models on high-end computing systems, and have the hands-on ability to run data-processing applications such as IDL and GrADS. A proven ability to communicate through conference presentations and scientific publications is needed.
For best consideration, submit electronically a cover letter (indicating position #610-107-372) a complete curriculum vitae, home address, visa status (if applicable) and names and telephone numbers of three references by July 30, 2010 (application materials for this position will be accepted until position is filled) to: Ms. Jo Ann Maxim (Applications _ GEST _ JCET@ umbc . edu), Staffing Specialist, GEST, University of Maryland, Baltimore County, Suite 320, 5523 Research Park Drive, Baltimore, MD 21228. GEST partners are Equal Employment/Affirmative Action employers.
Biogeosciences Postdoctoral Researcher. Woods Hole Research
Center seeks a Postdoctoral Researcher focusing on remote sensing of forest change and biomass density. Application deadline 10 July 2010 with desired August start date. See www . whrc . org / jobs for a complete job description.
Geochemistry Post-Doctoral Opportunities in U-Th-Pb Geochronology and Complementary Aspects of Geochemistry by LA-ICPMS.
We seek a post-doctoral scholar to conduct research in geochronology and related aspects of geochemistry. Research would be conducted at the Arizona LaserChron Center utilizing our two LA-MC-ICPMS systems and a new SEM facility. The two main areas of research will include:
(1) Development of analytical techniques and applications for U-Th-Pb analysis of U-bearing minerals such as titanite, apatite, rutile, monazite, xenotime, and baddeleyite.
(2) Development of analytical techniques and applications for complementary geochemical systems such as Li and Hf isotopes and Ti and Zr concentrations.
Available instrumentation includes Nu HR ICPMS connected to a UP193HE laser, an Isoprobe connected to a DUV193 laser, and a Hitachi 3400N SEM with Gatan Chroma CL and Oxford EDS/ EBSD sytems.
Post-doctoral support is available starting immediately, and will be available for two years.
Applicants should have a Ph.D. in Earth Science or Chemistry, and have demonstrated experience with geochronologic instrumentation and techniques. Applications will be reviewed beginning June 21, 2010, and will continue until the position is filled. Applications should be submitted at http:// www . uacareertrack . com (job #44362).
For additional information, please contact George Gehrels (ggehrels@ gmail . com), and/or visit our website at www . laserchron . org.
Post-Doctoral Position.
A post-doctoral position in interdisciplinary studies of anti-neutrinos (geoneutrinos) and their implications for geodynamics and geochemistry is available at the University of Maryland. The research will seek to characterize the geoneutrinos flux for different compositional models of the Earth, to use the observed geo-neutrinos flux to constrain Earth's composition models, and to investigate the implications of these observations for the thermal, dynamic and chemical evolution of the Earth. The post-doctoral scholar is expected to work closely with Geochemist William McDonough from the University of Maryland, particle physicist Stephen Dye from Hawaii Pacific University, and Geodynamicist Shijie Zhong from the University of Colorado at Boulder, and to spend a significant amount of time at each of these three universities. The position is expected to start in October of 2010 with an initial one-year appointment but with possible extension for the second year, depending on progress. A Ph.D. in Geophysics, Geochemistry, Physics, or related field is required. For more information, please contact Dr. William McDonough from the University of Maryland at mcdonoug@ geol . umd . edu, or Dr. Stephen Dye from the Hawaii Pacific University at sdye@ hpu . edu, or Dr. Shijie Zhong from the University of Colorado at Boulder at szhong@ colorado . edu.
Post-Doctoral Research Position: Spectroscopy and Chemistry of Stable Soil Nitrogen.
The Pennsylvania State University invites applications for a Post-Doctoral research scientist. The research scientist will work in the laboratories of Dr. Martinez (environmental and soil chemistry) and Dr. Kaye (soil biogeochemistry) to investigate the rate and magnitude of nitrogen retention in stable soil organic matter of forest, urban, and agricultural ecosystems. The project intends to understand biotic and abiotic processes leading to the formation of stable soil N. The successful applicant will be mainly responsible for the characterization of the molecular structures of stable forms of N in soils. Applicants should hold a Ph.D. in soil chemistry, geochemistry, environmental chemistry, organic chemistry, or related fields. Competence in synchrotron-based X-ray spectroscopic methods and organic chemistry are highly desirable. Appointment is for one year, with a possibility of renewal for up to two years. Applicant review will start immediately. Start date is August-September 2010. Applicants should send: (i) a statement of research experience, qualifications and interests; (ii) a complete CV including list of publications; and (iii) contact information for three references via e-mail to Dr. Martinez (cem17@ psu . edu). The Pennsylvania State University is committed to affirmative action, equal opportunity and the diversity of its workforce.
Ocean Sciences
IPSL Postdoctoral Fellowship in Decadal Predictability. The Institut Pierre Simon Laplace in Paris, France is seeking a postdoctoral fellow for participation to a new major initiative in decadal climate variability and predictability. The aim of the program is to perform curiosity-driven research in the physical mechanisms involved in predictability of the ocean/ sea ice/atmosphere system.
The candidate should have a Ph.D. in physical sciences and expertise in analysis and/or conduct of GCM simulations will be a plus. Applicants should submit their curriculum vitae, statement of research interest and the names and addresses of 2 professional references.
The position is initially offered for 18 months, renewable once subject to availability of funds. Review of applications will start July 15, 2010. Enquiries and application: Drs. Juliette Mignot (Juliette . Mignot@ locean -ipsl . upmc . fr) or Eric Guilyardi (Eric . Guilyardi@ locean -ipsl . upmc . fr). 
Marine Research Engineer (ID# 10295

Post-Doctoral Position Available.
Area: Oceanic turbulent flows and coastal mixing processes.
Texas A&M University-Corpus Christi (Department of Physical & Environmental Sciences) seeks applications for a competitively awarded 12 month postdoctoral fellowship from highly qualified candidates interested in any aspect of: small scale physics of coastal flows, mixing processes, and small scale temperature/ salinity field properties.
Qualifications: Ph.D. in Oceanography or a related field such as Physics, Fluid Dynamics, or Atmospheric Sciences is required. Skills in in-situ measurements of microscale flow shear or temperature, turbulence simulation are also preferred. Ability to program in Matlab, Fortran, C, or other languages in support of statistical analysis and modeling studies is also required.
Salary: Fellowships will provide 100% salary support for 12 months and a small stipend for computer and miscellaneous expenses. The annual salary rate for this position is $45,000. There will also be opportunities to participate in other funded research.
The position will be available in August, and will remain open until filled.
Contact: Dr. Bogucki, Darek . Bogucki@ tamucc . edu for further information.
Applications: To apply follow the below link: https://islanderjobs.tamucc.edu. Job number: #9316.
Solid Earth Geophysics
Geophysicist, Middletown, CA. Evaluate seismicity in The Geysers geothermal field. Interface with researchers, manage consultants and report to staff and management on progress of seismic evaluation. Assist in the planning and execution of injection strategies and drilling programs. Represent Calpine in public meetings. See www . calpine . com for information.
Postdoctoral Position in Seismology in the Department of Earth and Planetary Sciences.
Applications and inquiries are invited from highlyqualified and motivated recent Ph.D. graduates wishing to pursue research in Solid Earth Geophysics (Seismology with collaboration with Geodesy), at Harvard University. The project involves using normal mode information in a theoretical and computational approach to model the Earth's tidal response due to three-dimensional mantle structure. The applicants should have strong analytical and/or computational skills with prior experience in global theoretical seismology and/or computational seismic tomographic modelling preferred. The initial appointment will be for one year, with the possibility of renewal for a second year. The position is available immediately, but the start date is flexible. Applications will be reviewed as they are received and until the position is filled, but we hope to make an appointment by September 1, 2010.
Applicants should submit a CV, list of publications, and a statement of research interests by email (ishii@ eps . harvard . edu) or by post to Miaki Ishii, Department of Earth & Planetary Sciences, Harvard University, 20 Oxford Street, Cambridge, MA 02138. The applicants should also arrange for three letters of recommendation to be sent directly to the above address.
Harvard University is an equal opportunity/ affirmative action employer.
Applications from women and minorities are encouraged.
Interdisciplinary/Other
2-year Postdoctoral Research Assistant (PDRA) Position. A 2-year postdoctoral research assistant (PDRA) position is available at the Quaternary Dating Laboratory (QUADLAB), ENSPAC, Roskilde University, Denmark. QUADLAB is a stateof-the-art geochronological laboratory based on the 40Ar/ 39Ar method.
The PDRA will work on existing QUADLAB projects in the field of Quaternary 40Ar/ 39Ar geochronology. Project examples include hominin migration/ evolution in SE Asia, volcanic hazards, and geological time scale calibration studies. Some fieldwork will be required. A minor proportion of the PDRA's time will be spent contributing to communal tasks related to the general operation and maintenance of the laboratory. Applications are particularly welcomed from those with previous experience in volcanology and/or geochronology. Good writing skills are essential.
The application should contain CV, statement of research interests, names and contact information for three references, documentation of academic degrees. The successful applicant is expected to start September 1st 2010 or soon after. Please send Classified cont. on next page Classified cont. from page 241 your application marked 63.10/06 together with appendices in triplicate to the Rector at: Roskilde University, Personaleafdelingen, Bygn. 04.2, Postboks 260, 4000 Roskilde, Denmark.
Applications by e-mail will not be considered. Closing date: Friday July 30th 2010 at 12.00 noon. Material received after this deadline will not be taken into consideration.
Additional information about QUADLAB may be found at www.quadlab.dk or by contacting Michael Storey (storey@ruc.dk).
Earth Systems Ecologists. The Pennsylvania State University. Two tenure track faculty positions at the Assistant Professor level. Areas of study could include interactions among landscapes, terrestrial ecosystems, climate change, land use/land cover change, biofuel production or other energy-related processes, and biogeochemical cycling. Landscape to global scale research is desired. The successful candidate would have strengths in areas such as Earth system modeling, spatially explicit vegetation modeling, remote sensing, networked observations, model-data synthesis, and coupled natural and human systems.
Exemplary candidates at a higher rank will be considered.
One position will reside in the College of Earth and Mineral Sciences, the other in the College of Agricultural Sciences.
For more information, go to (http:// www . eesi . psu . edu/ EcologyFaculty . shtml).
To apply please submit: 1) a letter describing your research and teaching plans; 2) a complete curriculum vitae; 3) up to four reprints; and 4) the names and addresses (including e-mail) of three potential referees to Debra Lambert (lambert@ eesi . psu . edu).
Review of applications will begin on August 30, 2010.
Penn State University is committed to affirmative action, equal opportunity, and the diversity of its workforce. The research will involve the analysis of airborne and spaceborne remotely sensed data of fires in Southern California. The work is part of a larger study looking at fires in Southern California and whether the type, magnitude and frequency of fires is changing as a consequence of climate change. Part of the study will involve assessing the near and longer term impacts of a change in fire type, magnitude and frequency on ecosystems affected by fire in California. Dr. Simon J. Hook, Principal Scientist, in JPL's Earth Surface Science Group (3242) will serve as JPL postdoctoral advisor to the selected candidate. The appointee will be guided by the JPL advisor to ensure that the research work will result in publications in the open literature.
Candidates Two Postdoctoral Scholar Positions. Oregon State University. One postdoc will work on new records of the history of atmospheric carbon dioxide over the last glacial termination and possibly other time periods during the last ice age. A second will help develop novel measurements of methane using laser spectroscopic techniques and apply them to ice core studies. Both require Ph.D. by the time of appointment, excellent laboratory skills, (including experience in some combination of gas chromatography, spectroscopy, mass spectrometry, vacuum equipment, and/or related techniques), good communication skills, ability to collaborate and conduct polar fieldwork.
Opportunities for international collaboration may be available. Anticipated start date is in Fall 2010. Positions opened until filled, apply by July 31, 2010 for full consideration. Email cover letter, CV and names and contact information for at least three references to Dr. Ed Brook, brooke@ geo . oregonstate . edu. Positions are available, pending funding, for an initial one-year period, with possibility of renewal for a second year. OSU is an AA/ EOE.
STUDENT OPPORTUNITIES
3 Year Post-Doctoral Research Position. The Pennsylvania State University, University Park, PA. The Department of Civil and Environmental Engineering is seeking to appoint a post-doctoral researcher in support of a large national initiative advancing the value and performance of integrated assessment(IA) models for evaluating the impacts and risks posed by climate change.
The project aims at improving the theory and practice of diagnostic evaluation of IA models. The successful candidate will collaboratively work with major IA groups world-wide. The ideal candidate should have a background in one or more of the following areas: numerical modeling in integrated assessment or environmental systems analysis, high performance computing, computational statistics, economics, and/or hydrology. Successful candidates will need a Ph.D. in a related field and a strong publication record from their doctoral thesis work. The project is expected to start in the Fall of 2010 and continue for the duration of 3 years.
Applicants should send their curriculum vitae and the contacts for at least 3 references to Dr. Patrick Reed (preed@ engr . psu . edu) or Dr. Thorsten Wagener (thorsten@ engr . psu . edu) by August 15.
Classified cont. from page 243
Inappropriate data filtering skewed a recent study About every 4 years, faltering easterly trade winds over the tropical Pacific Ocean cause warm waters to linger, generating an anomalously warm wet period in the eastern Pacific for about 6 months. During these times, the western Pacific becomes cooler and drier. A few years later, a reversal of these conditions occurs when trade winds amplify, pushing warm waters even farther west, leading to unusually cool waters across a broad expanse of the equatorial Pacific. 
Climate change and urbanization increase urban heat island effect
The urban heat island effect, in which an urban area is notably warmer than surrounding nonurbanized areas, will likely increase in coming decades as urbanization is projected to increase dramatically (one estimate projects that there will be 6 billion urban dwellers worldwide by 2050). However, many climate model projections have not included urbanization trends.
To study how climate change and urbanization will interact and influence future urban microclimates, McCarthy et al. used an urban land model coupled with a global climate model to quantify the effects of climate change on the urban environment. They separated the effects of climate change from those of urbanization and found that in some regions the increases in temperatures and extreme heat events due to urbanization could be as large as the effect of doubled atmospheric carbon dioxide. In addition, they found that climate change could magnify the urban heat island effect in some locations, increasing the temperature difference between rural and urban areas. (Geophysical Research Letters, doi:10.1029 / 2010GL042845, 2010 -Mohi kuMar and ErniE trEtkoFF, Staff Writers Atlanta, Ga., (top) in true color and (bottom) with land surface temperatures.
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Uranium mapped on Moon
Studies of abundances and distribution of radioactive elements can help answer questions about the formation and evolution of the Moon. Using data from instruments on board the Japanese Kaguya spacecraft (also known as Selenological and Engineering Explorer ( SELENE)), Yamashita et al. mapped the global distribution of uranium and the uranium-thorium ratio on the surface of the Moon. Uranium and thorium are radioactive elements that emit unique gamma ray signatures, which can be identified by Kaguya's gamma ray spectrometer.
They found significant variations in the uranium-thorium ratio in different areas on the far side of the Moon; this had not been reported in any previous observations. This new observation calls into question some models of lunar formation that assume the primary lunar crust is uniform. The study will contribute to improving scientists' understanding of the Moon's composition and evolution. (Geophysical Research Letters, doi:10.1029 / 2010GL043061, 2010 A 3-dimensional image of the uranium concentration around Mare Imbrium on the Moon.
